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^m&mLTmmmmisxzmA-t&ztiz i *^{c^^mj?©^« 

t5tM4 8 (D^-fftfr 1 &CsB*©¥##^fitf>$^#?£o 

[fff#^10] BrffB^^^y(D^UjgL/(Z)2im@J^|^^e>. iu§B@Mfcffi# 
x cz)# A £ TO-t £ r £ £ i: f £ If &m 9 IB*© ¥^flc$g*tf)$£ig#*£ 0 

®it^z>m&m4. 6Mi i ©^fix^ i izmm<D¥mibmm<Dmm.j]m 0 
[f*«i4] B&ia^MjK^, mmwm^m-t z>3tmfrhm.z>z\£.*mn 
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h v z > # ;v & ffl v ^ 5, z. n z mm. h ir m&m 1 6 mmo ¥m&mm<z>mmji 

[Mi8] frfsH^fbtt^f^ tlx, Mi, tR, ^ft^HtXtt 

m 1 7 ©V^tl^ 1 lC»E^©^#^»(Z)|g^^^o 

[2§0J!tf>I¥«i™ 

[0 0 0 1] 

z\o>mm, ^m&mmvm&frmz&v, #l<«, rmmmtLx;i^- 

[0 0 0 2] 

JCfff#fC£tf£#§jg|##)2'£ LV^ ^^eU^att, D RAM (Dynamic Ran 
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dom Access Memory)^:, SRAM (Static Random Access Memory) tiZ^M^ 

*i&*>\ znt><z>*^vm&m3:£/vEt>\ Mmm<D*xmnx^&Mo s (Met 

al Oxide Semiconductor)Mh^>^*#lCJ:oT^&3*lTV^ 0 £f-^ 
DRAMAS RAMlZi£&LX±&Vt~ J; 9*Hl«ft©m^l: i t>*£<£^ 

[0 0 0 3] 
[0 0 0 4] 

DRAMO^^^e/^oiilfiiltLtlt Wtfci/Vny (Si 
o 2 ) fiflss/y ny (s i N) flg. & s tegfcffc * > * ;i/ (T a 2 o 5 ) Rco 

mfcmx'&zmitzyzjimiz. mttsv^ym. mttsv^ymmiat^x* 
%&mmmzmvx^z><Dx. mit* y # ^mz^mmmmt. Lxm^zztiz 

*>*;HH;©j£RM:, -jKtC, JEdcKO^SS^J^^&'fb^W^Cffl^^ (Chemic 
al Vapor Deposition: CVDS) K«fc U frfrtlt V>S„ 3. 

[0 0 0 5] 
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. ££lC±^m^£UT&|HfRu<D£c>&^M£MV^MIM(Metal Insulator 

Meta I) m<D * A > # 2: ^ #ff *> *IT V ^ £ . _t*£ Lf=.£? IZ TSPS 

M&BW; &i/V> #m<D <fc e> & AZ^^C^ffc U A^oMI MM© ^ a # £ 
^A&¥^#^g<Z>$gjt:£}£#, MxJ£#H§2 0 0 1 - 3 1 3 3 7 9#^#{C^ 

£-f, HI 3 (a) iC^J^tC. f ^U«PSf##:SSl 2 l±(CMO 
SSh^^i/X^^^^^^'Jt;^^^^^^ 12 6 £7£/&U Wtiki/V n 
>M 12 7 {C^^Lfen>^ ^ 12 8 izm&^y* 9 M 29 *Bf&L 

fetu ^ffiic^xvm^ftsii/'; 3 o ^Lt^7X?if[:i/'j3> 

113lMtS. ^^X^mitisV n>mi 3 1 (C^LfcS/U 

113 2lZ/iVTmi 3 3 ^bTRu^e,^Tg|itIl 3 4 £?£/&ir£ 0 #C 

Tgp*m 3 4±izRufrt>f&z>miRmMmi 3 5 *mm.-tz>, mm 22, 
itm^mmm. 1 2 3 bmim. 1 2 4 1 2 5 

[0 0 0 6] 

#:&c, Eli 3 (b) iz^k-t&oiz. c VD^ic j: >)±mizMitzy*Jimfrb 

^5§Iiill3 6 Wt5„ ®Hfc#>#;i/JBI(£>J&Blk}:, I^mtlt^ 
y*Mt&<%>X*&Z>MZ.l£'<>*^h3risZyZ)l CTa(0C 2 H 5 ) 5 :J^T, PET 
^fe#-TS] fc&tfMi (0 2 ) XxltBifojFizMALTft&o. &fc, 013 
(c) iC^1-J:e>fC> Ru^f,^^±MSH 3 7?:^liLfet7^-->^ 

-hfH^^IH«^^#:^Sc7)^^^^ Mx.ti#Bi2 0 0 2- 2 6 
2 7 3-^^fg{C*|g^$tlT^^o 
[0 0 0 7] 
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R&&m&%izmnt<tifcRi&&ftK¥m<*m&&&&Lr& mmt 1 o oiz 

fc^TM^fttc, # >#;wti^%-e&3 p e t zmm (n 2 ) ^^'jr^t 

Mit*>&)im<z>mmitm%i-t fit, ^trasitoitit 2 0 oics 
##si«©»3S*as'T»a:, -m©^MLfeM^^^<z)#Atc «fc 

[0 0 0 8] 

mm&m& L^ot-tz mm] 

wut*y* ;vm& m&mmm zmfcLzot-tzt. isvy#mmzi$m 
mmmmtf&£/u¥f&n j &~?. isvy#m±mz&^Tmi%i&-&°tz> zt.it t>fr 

o 

[0 0 0 9] 

mz.it. mi 3 ic^Lfc &?tefe&<D¥m&mm<Dmmij}miz&^T. yvy 

#mi 3 2lCRu^e,«STfiP*«l 3 4 fe^ritb&lft, Kfb* >*^/JRA^^ 
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[0 0 10] 

mm? & tMoiftifflMMs saift s ^ $ s e> ic b 

[ooi i ] 
[^S&«?^t*sfc«)<©^] 

±mmm*M®:? z&tbiz, m^imm&mmz, ^m^mmcDm^miz 

^/utdmn^f^^mAv. &,#&&mz& v ±m&mm±iz_tmffim<D&m<Dm 
itrnzfemtzmimmn, ±mmistmizm^x. ±mmimmiz&^x±m 
fcfc^mzmAi<ft&±mmnifx%.z$±mm i mmxm^Ltc.m$if&®it±m 
fci&^rtfr 2 mm i xrv^n it, ±mxtv ^^mmmm 

[0 0 12] 

ft^^2iH«©^«. zm?&¥mfomm<Dmzkj}mz& 
, ±®}c±sh * ^ */ # © T$mm &mm&&f& £ ti t=. ^mwmwi z & 

t , ±mmimmzis^T±mfcj&^i*uz mx ztit=. ±mmm jsxr &±mm 1 
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LT, _t f B* -r- y ^ £ m&.mm »; & L T _tfB£MBI± tc ±fB&M © SMCBI £ 
[0013] 

[0014] 

# £ 3 £ }C <fc *J ±IHMi^f # X & iifBH 1 ®. PgT #g£ L £ HI © us* * # 
[0 0 15] 

*J, JiSH^2apglcfev>TJ:gaM^W©jE^S:^ffi^Sr ^ICJ; »;±fBM^ 
^^SBmiSie^^LfcaF^^^^ffJ&to^Srt Sr#«[iiLTVx 

[0 0 16] 

[0 0 17] 
[0 0 18] 
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[0019] 
[0 0 2 0] 
[0 0 2 1] 
[0 0 2 2] 

ZmM&nmit. ft^^U, 6#Ml 1 (TH^tl^l fCfB«tf> 
[0 0 2 3] 

fflf^l SfBIKc^Bjm. »*^1 2fB«©^^fi<Z)^^tC^ 
[0 0 2 4] 

[0 0 2 5] 

ft^l 5gB«tf)#§BJ!f±, ^SlMl 4©v*"fft*M {CfB^<Z>¥^ 
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[0 0 2 6] 

^A&tf^tf <?A©e> *>> 2J^±©^M^^$tife^MMJl$:M^ 
[0 0 2 7] 

[0 0 2 8] 

3t#Jg 1 8fB«CD|§^li, »#^9, 1 OXlt 1 4JJrMl 7(DV\T4l^ 
[0 0 2 9] 

[0 0 3 0] 

ISPgi:, ±fBf?limPgJc;^VM:> iitaiS 1 IMlc^Ti:fBRMW{C^A;*;fi 

z>mi mvgtzntb^t^ ±mm i m.m£ u : fe^v^^ra^LT_LfBM^^^ 

[0 0 3 1 ] 
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r > ±mm<tm & # a w v v & < mm-t s z. t tfi -*sm t & z> . 

[0 0 3 2] 

OSfl l HIM 

OCOS (Local Oxidation of Si l icon) § V* & S T I (Sal low Trench Isola 
tion)^{cJ: *J*^«««2 £{C <fc y, #?Sffi1K«©(f*«PJC 

[0 0 3 3] 

#;ic, ®i (b) &c^-t£e>ic, u v ^9 y, Hir^il7c 

;i/9 Sr^Lfe^, h^~;i/9 p^tc Ku>r >fi«6 testis <fce>ic 
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[0 0 3 4] 

m^. 01 (c) C^fJ:^, £®&cM/UMtt^y n>l*^^^2I 
Mil l&MLtt, 0 2 (d) iZB-tJ:oiZ. V vy^y^mVLXi y, 

£2jvrm&mei i icn>#* h^yi o sratffi-tss/u 2 zmtR-t 

#ClC, CVD^lCJcU, S/U 2 &^ffi{C«|^(j:RuI^^5 

BU?#2 0 nm©T»SiR&^bfcft, 0 2 (e) Cm^^lC, CMP(C 
hemical Mechanical Pol ishing)l£tC <fc U , $2lfWll 1 _ttf>;fg&T3|S 

sffi&&i&5&u s/u>^*i 2 ftafrizmLtiTfliimmmizj: vmm&2 0 n 

[0 0 3 5] 

fcJC, 03 (f) IZB-f^vlZ, CVD&ICJ: »J, 04 ic^-t«fc^^^t/- 
^e>Ae#itfi«Kl 4 trj&m-t& 0 -flffcLT, AffF^tC^S^JRJ?^ 1 5 n 

[0 0 3 6] 

tt¥m»&mi zfcm&ftizs&nLt^ Rf&mmzffiM&&mz&/vizmmif 
xzmAvxcvDmz£vffiM<Di&B<Dmim*m&,~?2>mimm£L. z.n'm 

-r^t>^», 04 (Dm.mi/-f>xfrt>m*fr& j:?ic, ms4 3 or (mm 

) tCfltJKftSfu l»4Torr(^|RJE^)JCj(li^3nfciSlS^WK:S«l &JR«Ufeft 
, ^Mt 1 fCfcVMTM^ftlC, 1 (Clo^Tl^T'feSPET 

& 5 0 mg/m (#) ©SJ-S-e, 5 0 0 s c c m©^*OD^ (N2) U 7 
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&^T*m-?*)<Z>£'?2>o mz. HI t 2 ~ t 3 © 1 o 2 ®p| S 2 [Cid 

^T5 0 0 scc m©^l©Ii^^-^i:lt#AlT, H 1 Hm© 

[0 0 3 7] 

r©Hl|lIS<D^^yySTlCfe^€>miaPgS 1 fC £oTf£ig|£*l£ 0. 2 
5 n mtf)M:# i/U>^l 2 F*I £-^fr^®iC# A 1/ y i?^<^ 

M^tfX^S/U 2^$:^t?^^^-{C^^^Sfci?). f&£ktf 

i%-izmt} a ioT, #§y£M<Z)<i:?tC. 0. 2 5nmgl0i<f^gj?^t 

[0 0 3 8] 

icV\T, Hit 3 tCfc^T^lSPBS 1 fCgt5v^TPET&5 Omg/mCU 
1§TT% 5 0 0 s c c m(DffiA<Z>mm*V V T^XT"KSb^Cfb$-&T#ALT^ 
ft#>#;i/K©j«£:IMU 5MfflHIt 4 C*^TM^#Xtf)SA£fPit 
r.©5#fSlCfrfclC0. 2 5nm(Di!ft^>^;i/iOTt5. #cfc, B# 
it4~t 5© 1 0^|SItC^2SPBS 2 lC£tJV*T 5 0 0 s c c mOD^M©^^ 

[0 0 3 9] 

0. 2 5 nm<D|£ffc#:/*;i/jg:fc, 2/ U 1 2 fc&^tf^ffiJC*,* U v 
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, H2mg©x^^^ST{cfc^^ilimP§S 1 tcj:£M^#;*^ABHc&£, ^ 

IC , 3©l|2[lIg<7)^^^^'ST^CJ3V^T : fe*/^^'^y^a<^J^'t«>3^^BItg 

£ 6 om^ y^-rr htCj: y, TgP*Sl 3 J:C«^^C*&MfcI8IJre&S 1 5 
(0. 25nmX60@) nnKDift^^^^^^SgilBlll 4 ?:M 

[0 0 4 0] 

M#H^WtWi«5 5 o~6 o o°c"er--;i/^ai. &-s>vu±miji^s;#;i, 

[0 0 4 1 ] 

?£(c, BI3 (g) (c^-td;e>(c. l 4 i:lcM>U£R ul^e,^§± 

Mil 5 £^1-£3£{CJ; y, *t^iH6l:Mt*. J£*i:lcJ:y, N 

^c6(C, h^^^l 0 £;frLT3r-W\°S/# 1 6^@^£*l£, 1 hfy h 

[0 0 4 2] 

BfribU S/U >*ntl 2©{WM&t) I ]£asiC^b^>^;i/j^S:lil&it— JC, ijrtl/y 
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[0 0 4 3] 
[0 0 4 4] 

Of 

*ft»IR£LT*«miC&5lfcIJSJ¥ (m^W©»-££H«tCl 5nm) 

mmmmmi 4 zmm-rz. 

[0 0 4 5] 

z.<Dm<D¥mi*mwi<D9iMi5m'in* % m 1 mmwaxry s t t ihpbi&x^ 

7^STI:1 OHIiyilfet, *«F»tC&gfc&J£ (15nm) &C&-g>£T'^ 

-r&fc>%. m6<Di&ms/->ryxfr*>we>fri3i&$K. 5^4 3 oxuztiamzn. 
feiTorrizm&znrc.fcmm.ftizmmi *$mht=.&.. nit kcs^-ck/^ 

f*£, flfgpgS l(:a^^tPET$:5 Omg/m (#) ©gff^T?, 5 0 0 s 

Jfc&fcBM&U 5#t©HMt 2 lC^TJTO#*tf>#A£f?ih LT, ^<Z>5# 
miZO. 2 5 nm©iffc^>^;HSMt6. ^?C(C, HIt2~t3ffllO# 
ratcH2|gpgS 2 fC^o'^T 5 0 0 s c c m©8g*(0gm:tf * & A- 0 
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#ClC, ±fB^^^ySTS: 1 OmWlVMVfc&. 1 0~t 2 OtCfeV^T 

HJ&^ft&C_tfBM^;tf*£ 2 5 0#ff5#ALitMLT 12. 5 nmtf)®Ht#># 
;HMtsii:{a^ TSPS^ii 3_hfcft^Wtc^^Mi?-e^§ l 5 ( 

o. 25X10H+12. 5) nm<Dmit*>*jimfrbf&z>mmmmmi 4 * 

[0 0 4 6] 

mit* y $ umxmfrnx < &izm\ rmmmiz <4 0 t 
k i&m&mmiz & & £ xmm h xmm *n & e> £ e> &c l t ^ £ „ 

[0 0 4 7] 

Lfr&tmmz, mi m^oi*^- y s t \z&n &m 1 ®.m s 1 iz&^x&mz 

tlZO. 2 5nmfflift ; 5!> ; ?;mt M^^X^A^^tC li, Jxfomfoizm 
U&vn<Z>T. M^**^^i/U >^T»l 2 f^gp§:^t?^{c^-{c^f 
^^Sfcib^^j^-fCii^o tfl2|I!g~fgl Oiag^^y ^"ST&C 

fe^^Hll^PgS 1 (CioT^JS$4x^ 0. 2 5 nm(DMlt$y* limit, mi 

mms 1 cj:^mm^^^a^{c, mmo)XTv7ST<Dm2mms 2iz&^x 
2i^gp^^t 1 ^#:{c*if-{cff^^^fe*b^^-(cii^r i:{cj: y % m&mm 
to)mt. <nmm<DMit$ y # ;vmzmmLXf&m-*z>fctb. mimmm 
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[0 0 4 8] 

©jftyjSL/iiiaticitijcis^-r, *5v\tt^*< lt^&v^ 

$e>(c ^^y^sTSriftyigs-rtc, xt^^sts i mr^nn^-or^ £ 
SSftiCj&iifcjgj^icfc & £ xmm btlifWT. &fAt5i £ ic «fc y , mt*y 

>>UC&V^, 3fll|gPgS l©HMt l~t 2«D5#f|T'IMX&#AtSr 
illCfcyO. 2 5nm©l!ft!5!>^MMlfct, B$gf t 2 ~ t 3 <Z) 1 0 # 

isr ic - p t l r e>mm is * & m a -r 5 r £ iz * y m 1 ^ pg s 1 

£I!l£j&#!£|&£-3-£ 0 ?£fC. tit 1 0~t 2 0(C*f£SL£2 9 5#K{CMM 
tf^&j&KLT^ALT 14. 7 5 n m©|fc<fb* £tc J; y 

> rasMi 3 ±iz%rmwiz ! &mtemmx*2bz 1 5 <o. 25 + 14. 75) n 

y t 1/ y ^ & |pj_t 3 £#T-^£ Q 

[0 0 4 9] 
0^3^M 

<nxTv7sTzm2mMMJ: y t#<^yigL, -eo^iWiibts^ 
^(c^M^^ji: (^mi6M(Z)#-^i:iBi^c 1 5nm) iz&zfvmmisTmn 
zmA-tzmmizmmzwrttmsx zmA-rz & ? ic b£,&-e&3o j^t, 
0vmlt> n^mi^mu<Dmm.ism\z'D^xmm^^ a 

mi$mmv>mz en ©xgicf^r, mi ommts-'rynz 
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[0 0 5 0] 

f^STS2 0Ef|ft»;3gUfc«, (1 5nm) KfcS * t?3t 

, Ilt30~t4 OtCfeV^TSlS^rttC±iBS»^^^tfiftai (0 2 ) 

2 0 o^is^A-rsrfctc^y, tbp«#i 3±izmmwic.&m&mmv&z> 1 
5 (0. 25x200+10) nm&mfc&yzjimfrbf&zmMmMmi 4 & 

[0 0 5 1] 

JSlTtt, «l^ttfiT^IP!«(C, 7--;Hra^£;6£Lfc^ 03 (g) £IM 
SIfcXg&liyjgUT, #*«S»JK 1 4 ±JC0!f^«R u ^e>^«±«P«« 1 5$: 

[0 0 5 2] 

ftSO. 2 5nm©^l:^>^Mit H*f*#;*3»AI»$&l$K:W:, SJS^WtCHI 
OfcV*<Z>T, M^^^^i/U >*Hil 2 rt«|JS:^tf^tC*&— tCff 
^«Sfe«)^*<*t-tC3itf. H2EIg~H2 OtHS(7)#X^^^S TJC 

fcWS&lSPBS 1 JCioT^Jg^tiS 0. 2 5 nm<Z)^f{;#;y#;i,jgm, Hi 
^PgS 1 KlJ:SI§OPMf;*3iAB3rK:, i&UfCDX^y ^ ST<Z>H2JgpgS 2 iC£^T 

[0 0 5 3] 



1 8 



H!,Un 2003-3047977 



#2002-220468 

# 

[0 0 5 4] 

±« b fc^ l HiMOf fi^h ^ ^ < 5 i: r 5 tt> ±*E 

©fg i ©p§ ^ m 2 ^ y m vrmmmmm t l xmmmz&^&sg 

m (mimmM&m&tmmiz 1 5nm) ©gHt#>#;wBi£/&ffiiir--5igs, mm 

•f-&;fc>*>> ill Hifc$Jtf)l§I3 (f) ^)X@fcf^x.T, W8<D&mts-tryxK 

mmmmmi 4 *mm.-?z> 0 

[0 0 5 5] 

ra^Hl^M^ y i:er^lCj: y, S^WtC^M^JK^ (15nm) © 

<b^&J:e>&C. (£4 3 0°C{C;f«£*i, H&4Torr{Cil^$tlfeySjS^P , 3fCS^l 
^Mtfc^, Hit 1 iCfc^-CS/S^ftfC, ilMSHCltJ^TPET?: 
5 0mg/m (#) (7)#J-a-e, 5 0 0 s c c mC^iffili^t 'J 7A'^tf § 
L^ffcSit&MJlW^&tf 1 0 0 0 s c c mtf)g?E4©^ig#X&#ALTSHf:# 
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# 

3 <D3 0#|StC^2©pgS 2{C*o%aT 1 5 0 0 s c cm©M©SH^S:^ 

j^t, H2mg^e>^6 ommr-eimsnc 6 o^^y^s T£^yMi-^£{c 

^WJ-ett, mi£I^K^T^it#;*$:lgALTV^r £&CJ: y, iAL 
V~f ST izmzmz, ig£/»£+£Mc J: e> 2 Jg|$g(7)B#!?g£:R< 

[0 0 5 6] 

J^Tte, fgi|£»!I£IIf«l{c, T--;i/#t3S^£j&6U£^ 03 (g) ^B&|si 
[0 0 5 7] 

*l£0. 2 5 nm<Z)^Ht#>#;i/Blte. IS^XtA^tlCtt, >KjS^|*riCiri 
£^W##b&VNtf)T, MM#X#:>y >#**f 1 2 ftSB^fr^Mci^— 
£^£;fe#>J&;R#^— fcitfr. £fc ^2@g~^6 OiagC^^r'y^STiC 

m$gS 1 IC££M$4#X#AB^C MEICD^^^^S T©H2^pgS 2 K&VxT 

JR©# /1 U >y £ IrLL 3 its Zl £ £ 0 
[0 0 5 8] 

t5ii:ms^n*4<, iimij: y«-^T-y^sT©jg2©pgs 2© 
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2^P§S 2lCj:oTl!I^%S:Bfe*-e$««FlSI^<«;Sfc«>, UttlfBIKtfJ* 
[0 0 5 9] 

Of 

®^ispgi:si2®ie^%af!tim«fe*;iguT«*«fi»is;h UTSi&itttc&sfcBi 

J? (ftl^fftDl^ilRIKCl 5nm) ffiift^ y # JVWk Sr^JS-TSlK, 

•T&;b*>, SiHi£M<OT3 (f) ®x^{cf^x.T, @9©^I^-(r>^lc 

[0 0 6 0] 

[^S 2fc^T£^ft®jE#£MJE^£3£{Cj: U> *»l»lc&S&iI£J* (1 
5nm) <Z>mit&>&Jim*}&m-t2> J:e>{C-rSo f&;bt>, S9©^Ii/-^r 
>X^P>^P>*^ <fc-5tC Bg4 3 0*C tC*U^$ *U ft4TorrJCJKISpS4lfeiK/S^ 
f*HC««l Hit 1 ICfc^TM^ftlC, m®»SlfcU^JV\ 

TPET£5 Omg/m (#) <Z)#J-£-£\ 5 0 0 s c cm©Si®Il^rt'J7 
^XT'ftilM$t»WX&t?5 0 0 s c c m<DffiM<DmmiSX*mAls 

SPgS 2©-§T*feSHIt 2~ t 3 <D2 Of3>iaiC±ffi4TorrlC*8|$3*lTV*S 
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fij5£W©JEE;&&, Jt£3l£LTiBg0. lTorrlc^JEb$-ti:fc^, Hit3~t4 
© l opiate l o o o s c c m©Sfei©g^#*<feH:ftm»M#:x£: ItfAb 

J^T> f 211^^6 0EIB*T?3«IC6 OX^^^STSr^UMi-ZlillC 

j:u, tamm i 3 ±izmmmz&m&v&mr*3bz 1 5 nm©M^>^;^^ 

[0 0 6 1] 

fe^ic, ^cax^y :/st (Affinal s 1 Tr&m*ft&o<DK>j&m&7K<nJ±jj ( 

4Torr) {CMt" * TtCli^>S^(Z)iIJEh^W^^il^©l:\ H 2 &pg S 2 
(Hit3) Tliffi<D^i£|ii?&L&tt;m£&'3&V^ Ifc^oT, . fS2igpg 
S 2<D-mT*$bZ>mMt 3~ t 4 <D 1 0 #f!3lcBfft:#;* £l±;frM^ffi;tf * £ IT 
fAtSI £ICJ: U, mmt 4(D?k<D*rv7ST(Df&m$%itfX&-XlZ4f& 
fc>ftZ> <fc O lC&-5„ 
[0 0 6 2] 

t*T»> 01 H»Ji:|Hf^lc, 7 — -/H&JI^&JfcLfclfc, S3 (g) ©Ig 
fill 5 S^tfii £iCJ: »J, 3r-w1S/# i 6$:Mbfc^=E'Jt;H 7 
[0 0 6 3] 

Lf-otmmiz, mimB&XTyzfsTizjsvzmimms 1 icfcot^i^ 

4x5 0. 2 5 nm©gftffc*:/*;U9;tt, nm5tf*#AI»*&B#lctt, M^ftfci!! 
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Lfc^tf)T, I^^i/'J y#mi 2ft$\lZ<£t3±mzi%-lZft 

gm&t&f&ntfiz—izmtSo m2mu~ l mQ otag(Z)#^^^^sT(c 

33ttS3!l©|5gS 1 iCj:oT/&Bl£*l<5 0. 2 5 n mVtMit Z > * ;HRJi, Hi 

mms nz£z>mmxxmA\%iz, mm<Dx^^-fsT(Dm2mms2izi3^x 
m&mwm&R Tfmmxx iz^vm^^nx l & ^ © t% irw * # u 

[0 0 6 4] 

s «k e> iafe©T% wut*y* Km&m'mf&nzmffl-? sit & irf±s*s 3 1 

A-T S J: e> IC L © T% &ft*fijfftgcZ) jgg£ S: IrUiS h t £ . 
[0 0 6 5] 

on 6 mmm 

mi oit. z&mmtomemmmT'&z^mfomm&mMJimzis^xmfc* 

mm (^immm<Dm^tmmizi 5nm) 0>^ft#>#;i/]gi£;&igii-£igs % m 
o&#nt, m^mftmw&mmrtmz^^xwtm-tz. 

"tfcfc^, Hl^»JCO03 (f) (DX@(Cf^X.T, 0 1 0<Z)j£J^>-4->X 

zwmmmm 1 4 

[0 0 6 6] 

*«i-&Himpgs 1 i:, rt-vxxt.vx<Dmmtfx*mA-?z&2mvgs 2 
•?(Dm2m.ms 2\z^xKm^(Dm±^m^.-t^}it.^\z > ^2mu^<d 
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(1 5nm) (DMik* > # 5 £ 3 \Z? S„ f&ifc"^ 010 

S lffltit 4 — t 5©5#f4(C5 0 0 s c c m(D^i<Z)g?fj|;tf* £#A-r & J: 

[0 0 6 7] 

i^ig&i'jiiT, w&mmmi 4±izm&&Rufrt>m.z>±%f>mMi 5^ 

^•^^3^lCi: »J, 3f 1 6 ^Mbt^^'J t;i/ 1 7 

[0 0 6 8] 

Lt=.<D£.mniz, mimBoxTvJSTiz&vznimms 1 tcfcoT/siss 

L&Vxtf)T, JE^tfX^S/U >#Stl 2M&^^tCi|-[:ft 

£«sfc&j&g#i&-tcii*?. m2ta@~H6 otmB©#^^^^sTic 

&ttZ>&immS 1 ICfcoT^^tlS 0. 2 5nm0i^>^Rlt Hi 
IMS l fc AB#tc, tallI<Z)X^-/ys T<Z>jg2©PgS 2{CfcV^T 

2temz^ti±mz^-izfigmzfrtom&tff%-izmtizt.iz£ ^m^is 

fig © * A 1/ y *; £ ft _h $ i± £ Zl i: # T?§ £ . 
[0 0 6 9] 

lia@©^f»^STO»lgiS 1 T*«^m^^^#A^tl^V>©T% ^VM$ 
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. §iiii©ni ^ini±$tstfti: ttti^x a^£>i t $> s mm 
A-r s fc^vM@^n?sff*^«*^^s nx jMMfcfijwe - y * < ft y i/ * 2? 

5:ffiT$tSli:^<, KK&I&±S13:S£ ft£> Mt#xtf>#A 

r©«fce>{C^^X(D#A$:iSe>-r«ifM^«S:«Jmi-r-5«^$:l«I± 
[0 0 7 0] 

&<Dmimmtm2mm£*mmmmvMLxm*mM&£LTmmwiz&m& 
mm (mimwMnm&tmmizi 5nm) omit* y ± 

i-ftfct», $1H»«©0 3 (f) <Z>Xgtcft*.T, 011©M^>^ 

zn&mnmi 4 &jg/*-*-s„ 

[0 0 7 1 ] 

Pit S 2 £ COlS-n-it 5: 1 ^f'y^STiiLT, 6 0 v:7S T &i»y ig^BL «■ 
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£(CJ; t)?T&e>ri:{C£ U, (15nm) <Z)M:#>#;i/m 

fc^-t^-Mc^So f&fc^ Ell 1 (Df&m^-sryxfrbmbfrte J: ? ic 

< «4 3 ovizmmzn. m^iomzm^^nr^^m^mzm^i ^m\^t^ 

. ^Mt 1 iZ&WTKfo'g.falZ. PET&50mg/m (#) CDflh§rT% 500 

(Df&mzmt&is. 5#t©mt 2iz&^xmwiix<DmAitw±^'z> 0 z\<ds 

#T^iC0. 2 5nm©»^>3!;i/lOTtSo &fC. H|t2~t305# 
ISC5 0 0 SC cmCMClI^X^AUct, 9Ht 3 ~ t 4 0) 5 igWC 
1 0 0 0 s c c m0^i©Ii^?:iALt, H 1 HI g y rf S T £,1&T 

<fcu, t3p»mi 3 ±izmmmiz ! &m&m»'V2bz 1 5 nm©tft^>^» 

[0 0 7 2] 

jstfw:, mimmmtmmiz. T--^mmm^mht=.^ m3 ( g > ®ig 
ntzmmxixm&mvmLT. m&mmmi 4±izMz.iZRumfre,j&z±mn 

mi 5 *J&f&~? 2>Z£IZ£ y, 1 6 MLfc^^UtjH 7 

[0 0 7 3] 
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ft&O. 2 5nmfflif^>^jl/||tt, X#Alfil$&B#JCte, M£S^[*IlCl!! 

U&Vx<Z>T. K&ifxtfii/V y#m 1 2«ffiSr^^fttC^— JCff 

feWSiglSWS 1 ICAoT^KStlS 0. 2 5nm©gft^>^;Htt, Hi 
[0 0 7 4] 
[0 0 7 5] 

jsmufcis'tc, •y-jffrmm. mvmhmm mm) mjAuy*? mm) t 

[0 0 7 6] 

JfeMtC PS P> Z> t) GOT* iifc < , Z.<D$&m<DmW%: M L & V^Htf>SSfftf>^3g^ 
tf&oTfcifcJ&W testis. WLit* > * Mlr^ItS^i: L T 

tt, CVD&ICJ: yfrfc^M-eSiWUfctf, CUniC|8S>"f P VD (Physical Vap 
or Deposition) J; ^ &%3Slft#^lC <fc U & 3 ti^tC W«£j38#i- <£> 
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as-r stt^n, & Hi^ic^a-r s a y ^a;^ tfmmz nx ^ 

[0 0 7 7] 

, 7\:7-?A (Hf) , i/;i/Zi-^A (Zr) , ~^-tf^A(Nb)©J:e)^fa©^MS: 

^7*KW F [Hf(oc 4 H g ) 4 ] „ l*b**s 2 2^13^2/ 

[Hf(MMP) 4 ] ^y-xtut, tfe^Vi/n^^A®^^ 

y_ ^K^r-9->fF [Zr(0C 4 H g ) 4 ] , ^hv^X l*h3f>> 2 

2^"n/K^^ [zr(MMP) 4 ] ^Sy-xfcbtffl^sri:^ 

[0 0 7 8] 

*fc> Tmmmthxm^bft&mmttmzm-fz&mi: LTiiRutcKe,-** 

, (Pt) ©.fc^j&ffico^MSrffiv^siii^^^s. ;f-»tb 

T ttH^M"??ffl ^MMM* tC 18 1*tC, T )l> 3 >(Ar), /\ y ? A (He) <D <fc 5 & 

fflv^s*^ e>ric, *-y>(o 3 ), *(h 2 o), KfbM*(N 2 o,No x )x 

(lift 0 9 # ;i/ & # ^ £ 5tr x ^ & ffl v n £ r £ # t? £ £ . 

[0 0 7 9] 

i^ife^ mjpii^tiicpi^-r, mots "Tie -e&3o «»»tc^ 
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v stt? mm-tzmm. &z^izm i jmLmm.zm , s.m^.-tti&^^ mm 
> ±m^mmmnt, mmMizi&m&mmmmz 1 5 nmtt^i^ ieicdx 

fy^STt^lfSlf &0. 2 5 nrnJCS^M-eMbfe^, 
^D^Vxfe^VNtt^DT^^^f^^^VN^Hf^T'O. 2 5 nmj; V&<M& 

[0 0 8 0] 

DRAM5:i^t§h7>^X^0^-hilli:UTiiIftI (Nitr 

ide Film) &z^izmitmtmmmt(D2mmwj&'v : b&\ l K o^j 

, MIS (Metal Insulator Semiconductor) ?g h =y y # PH U > MO 

S§? h^>^X^tCPS^"f iC, MN S (Metal Nitride Sem i conductor) M h ^ > 
S/X MNOS (Metal Nitride Oxide Semiconductor) §ff 

[0 0 8 1] 
[#gE£tf>^] 

rnxv, m^mm^miz^ v&mm±izffim<n±m(Dmfcmitmf&-tz>mimvg£ 

, Z\ <D X ^ y 7 £ ^iSCta^ »; ig U ff * o T &JMfeftjlg& £ j* s ^m^bs % J&BS 

2 m. m iz & ^ t m&f&m zv&&t* mmmmmo * n u ? s? & m± £ 
^mi^m^^Lt=.^m^izmm<D±m^Ajt^mn^^^mxL. 
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fcfr &J&SttttSR&Jft0C-r« <fc c> IC LfcCDT*, HI 1 «BJCfev^Ti»v^ttJ»© 

[an 

0-e&£ o 

[02] 
[03] 

Rl^^fi(Z)»(5g^©«^S:XSIKtc^txS0T?&S o 
[04] 

^>*£^-r0-e&.g>o 

[05] 

ra ¥ &#gifi © 93^ * & & v % t msk l t=. m< t % > # ;i/ m & n mm jc ^ -r 0 -e 

[06] 
[07] 
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[08] 
[09] 

imi 0] 

z.<D$&m<z>m e mmwx$>z> ^mftmmnm&jjmz&^x. mt#y* )vm 
z&mzi£&t=.to<Dj£mts->ryx*j3k'tmx%>z 0 
mil] 

z<Dmm<Dm7 mmMx&z^mftmm&mmjjmzis^x. wtit*y*)\,m 

[01 2] 

z.(Dmmiz&^x. mm<D*T y 7 s t zmvMLxmitz y * jimzf&mi, 
r=.mz. v-^tjimm m^Mi^mm) (mm) (mm) 

[013] 
[014] 

ft&a^mftmm&nmjimzis^x, mfc*y*jimzi&m2-&z>fctb(Dj& l 

[015] 
[^#©^^] 

1 PS^iftii 

2 ut^#iit« 
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5, 6 NSffi« 

7 & i mmmmmm 

9 Ziy$ V hrf%-;i/ 

10 h-7?tr 
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1 3 A TgP«M«@^ 

i 4 mmmmm /im 

1 5 ±mmm 

16 3p^7\°S/# 
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